Abstract: Taraxacum pieninicum Paw l. (Asteraceae) is an endemic species, growing only in Pieniny Mts. The aim of the presented work was to investigate its pollen morphology as well as its ultrastructural traits of achene pericarp. Pollen grains of this species were of medium size, echino-lophate and 3-zonocolporate. The external surface of the achene body was of scale sculpture, covered with the spikes. Pappus hairs were not branched, built of a few tubular cells, with acute, protruding ends.
Introduction
Taraxacum Wigg. is a large genus, consisting of over 2500 species, divided into 51 sections (Kirschner & Štepánek 1997; G lowacki 2004) . The systematics of this taxon is unclear, because of three types of reproduction: allogamy, autogamy and apomixes. However, probably 90% of known dandelion taxa are apomictic and it is generally accepted that genetic variation in populations of these species is relatively high (Reisch 2004) .
Till now 369 species representing 13 sections have been noted from Poland (G lowacki 2004) . Just as within the all range of genus, apomictic polyploidy forms prevails and only three species, being sexual diploids: T. bessarbicum, T. erythrospermum and T. pieninicum, have been noted here. Taraxacum pieninicum Paw l. (section Erythrocarpa) is an endemic Polish species to the Pieniny Mountains, growing only in the massif of Trzy Korony. For many years it was considered as an extinct species. However it was rediscovered at the same locality in 1999 (Kaźmierczakowa & Zarzycki 2001; Wróbel 2004) . It is protected by law in Poland. Besides, Zarzycki & Szeląg (2006) included it to the group of endangered plants in the country.
Endemic species are considered to be the most valuable components of our flora. As a rule we well know their basic, morphological characteristics, but our knowledge of their micromorphology is still inadequate. Hence the aim of the present work was to investigate the pollen morphology of Taraxacum pieninicum as well as the ultrastructural traits of achene pericarp. Previously we presented micromorphological examination of the other endemic species of Pieniny Mts -Erysimum pieninicum (Maciejewska-Rutkowska et al. 2006 ).
Material and methods
In 2005 the flowers and fruits of Taraxacum pieninicum were collected from the natural locality of Pieniny Mts: below the top of Okrąglica Mt. in the massif of Trzy Korony (E 20 • 25 , N 49
• 25 , 960 m a.s.l.). The sample of pollen grains (ripe anthers were taken only) was acetolysed according to Erdtman's method (1952) , with some insignificant modifications (Tomlik-Wyremblewska 1995) . The sample of fruits (properly developed and ripe) was not dissected, but only cleaned. Scanning electron microscopes (JEOL sculpture and achene ultrastructure. Light microscope (BIOLAR 2308) was mainly used to study the exine structure and quantitative characters of pollen grains. In all 30 pollen grains of two samples were observed. The pollen terminology follows Skvarla et al. (2005) and Punt et al. (2007) . With regard to the fruit morphology, terminology of Tacik (1980) and Barthlott (1981) was applied.
Results
Pollen morphology (Fig. 1 ) Pollen grains are isopolar, mostly medium in size; length of polar axis (P) is 24 µm (with the whole range 20-30 µm) and equatorial axis (E) 25 µm (with the whole range 20-32 µm). P/E value oscillates from 0.98 to 1.16, with the mean value 1.06. They are most often prolate spheroidal, occasionally oblate spheroidal or spheroidal in shape and have circular amb.
The grains are three-zonocolporate. Each compound aperture consists of ectoaperture in the form of meriditionally elongated colpus and of endoaperture, which is an os.
Grains have an echinolophate sculpturing, consisting of a net-like exine, forming a system of thickened and randomly meandering ridges (lophae) and corresponding valleys (lacunae). The ridges are covered by the regular, single rows of sharpen spines, approximately 2 µm high, being the apical protrusions of columella layer. Additionally, the surface of lophae is microreticulate. There are up to 15 lacunae (usually 3 poral, 6 abporal and 6 paraporal ones) per grain. Depressions are mainly circular in outline, but sometimes they are distinctly prolate, with irregular outline. Sporadically, there are grains with only 1 or 2 lacunae marked and with the other ones masked as an result of overgrowth of tectum.
Exine 10-13 µm thick at centre of mesocolpia (spines included). Endexine up to 2 µm. The layers of ectexine well visible in LM, consisting of foot layer 1-2 µm thick, massive columellae up to 8 µm thick and tectum 1-2 µm thick, covered with 1-2 µm high spines.
Achene morphology (Fig. 2) Achene is brownish purple, on average 18 mm (15-20 mm) long, linear, with oblate elliptical outline of cross-section. The body of achene is about 5 mm long, clavate, with truncate base and with the apex in the form of cone (pyramis), up to 2 mm high. The middle part of achene is strongly tapered into the elongated, filiform beak, about 10 mm long and in the end rapidly widening and forming flatten, fan-shaped torus, tipped with the pappus hairs. There are 4-6 longitudinal, shallow, but distinct furrows on the surface of achene body. Additionally, its apex is covered with the spikes, in a Observation of pollen grains and fruits of Taraxacum pieninicum The egzocarp covering the achene body (including spines) has scale sculpture. The cells of it are elongated parallel to the fruit axis. From the side of pyramis they have protruding and acute ends overlapping the adjacent cells. Their periclinal walls are slightly convex; fine, longitudinally wrinkled and covered with scattered papillas. The anticlinal walls are straight, slightly concave.
The beak consists of bunch of several dozen elongated, fibrous cells with smooth walls, only sparsely hairy. The pappus hairs not branched; the single one is built of a few (about 5-8) tubular cells, with acute, protruding ends.
Discussion
Over the last few decades the development of the electron microscopy has revolutionized the study of surface structures. Owing to the depth of focus never possible in light microscopy, new approach of evolution and classification of seed-plants has been received (Nowicke & Skvarla 1979; Barthlott 1981) . However, the micromorphology of the most Taraxacum species has not been investigated. There are no information of achene microsculpturing of any dandelion species and there are only data of pollen morphology of a few species of this genus (Jones & Wilson 2001; Weryszko-Chmielewska & Chwil 2005; Osman 2006; Davis 2007) . That is why we can not entirely compare our results with the data from literature. Especially there is lack of SEM studies of the generative structures of any other species of the section Erythrocarpa (including observed in current study T. pieninicum).
Joosten & de Klerk (2002) ascertained most individuals of Taraxacum produced abortive or malformed pollen grains, which could only be identified as Lactuceae. The same observation was made by WeryszkoChmielewska & Chwil (2005) , who found many misshapen grains of T. officinale, but of high vitality. The anomalies concerned the number, size and outline of lacunae and the arrangement of lophae. Additionally, some grains had 4 or 6 apertures and were much larger than the average ones. We also noticed similar, untypical forms of pollen grains in the investigated population of T. pieninicum. On the other hand the pollen grains of T. pieninicum and T. officinale are much alike and practically indistinguishable. So our results might indicate that the value of pollen characters of observed species for taxonomic application is limited.
